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The In s t i tu te  o f D e v e lo p m e n t  M a n a g e m e n t  has und e rtake n  a S e r ie s  
o f S tu d ie s  in  D e v e lo p m e n t  M a n a g e m e n t .  These have  a tw o fo ld  p u rp o se :  
f i r s t  to  p ro v id e  m u c h  needed a d d i t io n a l  m a te r ia ls  based on lo ca l e x p e r i ­
ence  for use  i n lD M  t ra in in g  c o u rse s  and s e m in a r s ;  and s e c o n d ,  to  a s s is t  
m e m b e rs  o f the  I D M  s ta f f  and o the rs  conce rned  in  a n a ly s in g  d e v e lo p m e n t  
p o l ic ie s  and p ro g ram s  and th e ir  im p le m e n ta t io n .
T h is  S tu d y  is  the  f i f t h  in the S e r ie s  to  be p u b l is h e d .  It w as  u n d e r­
taken  for the  ID M  by M r .  S te v e  M c C a r th y ,  w ho  p r io r  to  p re p a r in g  th is  
S tud y  se rved  as S e n io r  P la n n in g  O f f ic e r  w i th  the  M in is t r y  o f F in a nce  and 
D e v e lo p m e n t  P la n n in g  in B o ts w a n a .  M r .  J a m e s  C a m p b e l l ,  ID M  R esea rch  
C o o rd in a to r ,  is  re s p o n s ib le  for genera l s u p e rv is io n  o f the  S e r ie s  and 
e d i t in g  the p u b l ic a t io n s .
The au thor a s s u m e s  fu l l  r e s p o n s ib i l i t y  for the  c o n te n t  o f the  S tu d y .  
P ro v id e d  a c k n o w le d g e m e n t  is  m a d e ,  part or a l l  the  S tu d y  m a y  be re p ro ­
d uce d .
George V .  H a y th o rn e ,  
D i re c to r .
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I .  In t ro d u c t io n
The d e v e lo p m e n t  of a c o u n try  a lw a y s  depends on e x p a n d in g  p ro d u c t io n  in 
the  n a t io n a l  e c o n o m y ,  w h e th e r by im p ro v e d  te c h n iq u e s  o f a g r ic u l tu re ,  
ope n in g  m in e s  or b u i ld in g  fa c to r ie s .  B u t  m o d e rn  m e th o d s  o f p ro d u c t io n  
re q u ire  o the r f a c i l i t i e s  -  roads  and r a i lw a y s ,  te le p h o n e  c o m m u n ic a t io n s ,  
w a te r  supp l ies  and e le c t r i c  p o w e r;  w ha t is  c o m m o n ly  ca l led in f ra s t ru c tu re .  
M u c h  o f the  c o n t r ib u t io n  m a d e  by a g o v e rn m e n t  to  the p ro cess  o f d e v e l ­
o p m e n t  c o n s is ts  in  p ro v id in g  th is  in f ra s t ru c tu re  e i th e r  d i r e c t l y  or th rough  
g o v e rn m e n t  in s t i t u t io n s ,  le a v in g  for the  m o s t  par t  p r iv a te  in d iv id u a ls  
and c o m p a n ie s  to  u n d e r ta k e  the  p ro d u c t io n  i t s e l f .  ^
B e ca u se  o f G o v e rn m e n t 's  ro le  as a p ro v id e r  o f  in f ra s t ru c tu re  c i v i l  
s e rv a n ts  are l i k e ly  to  f in d  th e m s e lv e s  h a v in g  to  dea l w i th  is s u e s  in  the 
power se c to r  -  p o l ic y  for i t s  d e v e lo p m e n t ,  c re a t in g  and s ta f f in g  the  n e c ­
e ssa ry  i n s t i t u t io n s ,  lo c a l i s a t io n ,  le g is la t io n  for the  pow er s e c to r ,  and 
t a r i f f  and p r ic in g  p o l i c ie s .  T h is  ca se  s tu d y ,  w h ic h  is  p r im a r i l y  in tended  
for a d m in is t r a t iv e  c i v i l  s e rv a n ts ,  e x a m in e s  s o m e  o f these  is s u e s  in  the 
c o n te x t  o f the e a r ly  h is to r y  o f the  B o ts w a n a  P ow er C o rp o ra t io n .
A lm o s t  every  a sp e c t  o f m o dern  l i f e  re q u ire s  e le c t r i c  p o w e r.  G a ra ­
ges and w o rksh op s  use  i t  to  ope ra te  d r i l l s ,  la th e s ,  w e ld e rs  and o the r 
m a c h in e s .  A logg ing  in d u s t ry  re q u ire s  power to ope ra te  s a w s ,  a t e x t i l e  
fa c to ry  for i t s  lo o m s  and s p in n in g  m a c h in e s .  H o s p i ta ls  use  power to 
run o p e ra t in g  th e a t re s .  E ven  in  the  hom e  w h i le  pow er is  no t s t r i c t l y  e s s ­
e n t ia l ,  i t s  a v a i la b i l i t y  im p ro v e s  the  q u a l i t y  o f l i f e  -  w h ic h  is  w h a t d e v ­
e lo p m e n t  is  a l l  a b o u t .  Thus the a v a i la b i l i t y  o f pow er is  a p re - r e q u is i te  
to  m od ern  d e v e lo p m e n t .
In ano the r sense  the c o n s u m p t io n  o f power is  a ls o  a m e a s u re  o f 
p ro g ress  in  d e v e lo p m e n t .  We can  see th is  in  B o ts w a n a .  In G aborone 
and Loba tse  the annual c o n s u m p t io n  of power per head w a s :  a p p ro x i ­
m a te ly  450 u n i ts  in 1968; 570 u n i ts  in  1 9 7 5 .2
’ in  s o c ia l i s t  c o u n t r ie s  o f co u rse  g o v e rn m e n ts  go fu r th e r  and th e m s e lv e s  
ge t d e e p ly  and d i r e c t l y  in v o lv e d  in  the  p ro d u c t io n  p ro c e s s .  B u t  th is  is  
s t i l l  no t ve ry  c o m m o n  in d e v e lo p in g  c o u n t r ie s .
*A  u n i t  is  a k i lo w a t t  h o u r . A s m a l l  o n e -b a r  e le c t r i c  f i r e  c o n s u m e s  about 
one u n i t  each  h ou r .  A 100 w a t t  l ig h t  b u lb  c o n s u m e s  one u n i t  in  ten  
h o u rs .
2 .
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In the e a r ly  s tag e s  o f d e v e lo p m e n t  power is  not p u b l ic ly  a v a i la b le .  
I n s t i t u t io n s  w h ic h  need power such  as a garage  or h o s p i ta l  in a v i l l a g e  
have  to  pu rchase  a s m a l l  d ie s e l  gene ra to r to  p ro v id e  th e ir  own p ow er.  
S lo w ly  the  num ber o f these  lo ca l gen e ra to rs  in any one p la c e  g ro w s ,  f i r s t  
the  h o s p i ta l ,  then the ga rag e , then the sch oo l and so  on . N ow  i t  is  not 
ve ry  e f f i c ie n t  for eve ryone  to be p roduc ing  th e ir  own power l ik e  t h i s .  For 
one th in g ,  i f  the  h o s p i ta l  or the  garage w an t to pu rchase  a new  e le c t r ic  
m a c h in e  they m a y  a ls o  have  to  pu rchase  ano the r gene ra to r  to  p roduce  the 
p ow e r.  S e c o n d ly ,  any one who w a n ts  ju s t  a s m a l l  a m o u n t  o f pow er, say 
for l ig h t in g  a c o m m u n i ty  c e n tre  in  the e v e n in g ,  has to  go to  the  expense
o f b u y in g  a g e n e ra to r .  T h i rd ly ,  the  b ig ge r  the g en e ra to r ,  i . e .  the  m o re
power tha t  is  g ene ra ted  in  one p la c e ,  the  cheaper each  u n i t  o f power b e -  
c o m e s .  For a l l  the se  reasons  i t  is  a d v is a b le  to have  one in s t i t u t io n  
w h ic h  then d is t r ib u te s  and s e l l s  i t  to  c o n s u m e rs .
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A t the  end o f the  1 9 6 0 's  the re  w ere  se ve ra l o rg a n is a t io n s  in  B o t s ­
w ana  g en e ra t ing  power for the  p u b l ic :
In Gaborone the  G aborone W ater and E le c t r i c i t y  Uni t (G W E U ) w h ic h  
w as a s e l f  a c c o u n t in g  d e p a r tm e n t  o f G ove rn m e n t  ran a power s ta t io n  
w h ic h  s u p p l ie d  Gaborone and a ls o  t r a n s m i t te d  power to  Loba tse .
In F ra n c is to w n  the Town C o u n c i l  ran a s m a l l  power s ta t io n  for the
to w n .
In M a h a la p y e  and P a la p y e  R h o d e s ia  R a i lw a y s  gene ra ted  power for 
i ts  own use  and s o ld  s o m e  to  the p u b l ic  th rough  the in te rm e d ia ry  
o f the G o v e rn m e n t.
3 .
T h is  is  w ha t e c o n o m is ts  c a l l  "e c o n o m ie s  of s c a le " .  Pow er g e n e ra t io n  
is  one o f the  s i tu a t io n s  w he re  e c o n o m ie s  o f s c a le  d e m o n s t ra b ly  e x is t .  
For e x a m p le  the  fo l lo w in g  ta b le  based  on th e o re t ic a l  c a lc u la t io n s  show  
w h a t the  c o s t  o f g e n e ra t in g  power is  in v a r io u s  s iz e s  o f power s ta t io n :
P ow er S ta t io n  S iz e  C o s t /U n i t  G enera ted
1 2 ,5  M W  ( s im i l a r  to  Gaborone
s ta t io n )  5 ,4 4  thebe
50 M W  ( s im i l a r  to  S e le b i - P h ik w e
s ta t io n ) 3 ,5 2 thebe
150 M W 2 ,4 8 thebe
2,500 M W 1 ,6 7 thebe
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In M a u n  the  G o ve rn m e n t  ope ra ted  a s m a l l  g e n e ra t in g  s ta t io n .
In each  c a se  the re  was ve ry  l i t t l e  spare  c a p a c i ty  to  m e e t  g row th  in  dem and  
for p o w e r .  A nd ,  w i th  the  e x c e p t io n  o f the F ra n c is to w n  Town C o u n c i l ,  w h ic h  
used  the  s a le  o f power to  s u b s id is e  o the r re ve nu e , a l l  these  o rg a n is a t io n s  
w ere  s e l l in g  power at a lo s s .
In 1970 the  G ove rn m e n t  d e c id e d  to se t up the  B o ts w a n a  Pow er C o rp o r ­
a t io n ,  w h ic h  w o u ld  be a c o m m e r c ia l l y  o p e ra t in g  p a ra s ta ta l  c o rp o ra t io n  and 
w h ic h  w o u ld  e v e n tu a l ly  ta k e  over the g e n e ra t io n  and s a le  of power in  a l l  
th e se  p la c e s  and anyw here  e ls e  w here  power w a s  re q u ire d .  An A c t  o f P a r ­
l ia m e n t  e s ta b l is h in g  the B P C  w as passed  in tha t  year and the B P C  c a m e  
in to  e x is te n c e  the  fo l lo w in g  y e a r .
The f i r s t  r e s p o n s ib i l i t y  o f the  B P C  w as to  take  over the  Gaborone 
pow er s ta t io n  o f the  o ld  G W E U . A f te r  tha t  the  B P C 's  a t te n t io n  w as a lm o s t  
e n t i r e ly  take n  up w i th  the  c o n s t ru c t io n  o f the  new la rge  power s ta t io n  at 
S e le b i - P h ik w e .  O n ly  ve ry  re c e n t ly  has the  B P C  e x tended  i t s  o p e ra t io n s  to 
o the r a re a s .
The le g is la t io n  e s ta b l is h in g  the  B P C  p ro v id e s  for i t  to  be run by a 
B oa rd  w h ic h  is  chosen  by the  a p p ro p r ia te  M in is t e r ,  n o r m a l ly  a f te r  c o n s u l ­
ta t io n  w i th  C a b in e t ,  though  th is  is  not le g a l ly  re q u ire d .  The Board  is  free  
to  run the  C o rp o ra t io n  as i t  sees  b e s t  s u b je c t  to  so m e  ra the r im p o r ta n t  c o n ­
s t r a in t s .  These a re :
The B P C  is  o b l ig e d  to  b reak even  a fte r  p ay ing  a l l  i t s  deb ts  and p ro ­
v id in g  fo r the  d e p re c ia t io n  o f i t s  a s s e ts  and for the  n e ce ssa ry  in ­
c re a se s  in  w o rk in g  c a p i t a l .
The M in is t e r  re s p o n s ib le  has to  approve  a l l  the  ta r i f f s  charged  by the 
B P C .
The M in is t e r  fo r F in a n ce  has to  approve  b o r ro w in g  by the  B P C .
The M in is t e r  can  g iv e  genera l or s p e c i f i c  d i re c t io n s  to  the  B P C  in 
the  n a t io n a l  in te re s t .
O ther le g is la t io n ,  the  E le c t r i c i t y  S u p p ly  A c t ,  o b l ig e s  anyone w ho w is h e s  
to  g ene ra te  pow er for s a le ,  or for h is  own use  above 25 k i lo w a t t s ,  to  a pp ly  
fo r a l i c e n c e .  T h is  e n a b le s  the  B P C  to  be g iv e n  a m o n o p o ly  over power 
g e n e ra t io n  in  c e r ta in  p a r ts  o f the  c o u n t ry ,  w h ic h  is  ne ce ssa ry  i f  the  e c o n ­
o m ie s  o f  s c a le  are to  be a c h ie v e d .
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A l l  th is  le g is la t io n  is  t y p ic a l  o f  tha t  e s ta b l is h in g  n a t io n a l is e d  in d u s ­
t r ie s  in  o ther c o u n t r ie s  such  as the U . K .  , Z a m b ia  or T a n z a n ia .  There are 
se ve ra l a rg u m e n ts  for s e t t in g  up a p a ra s ta ta l  in  th is  w a y :
G ene ra t ing  power is  e s s e n t ia l ly  a c o m m e r c ia l  b u s in e s s .  The b u s in e s s  
o f G o ve rn m e n t is  g o v e rn in g .  Thus a lth o u gh  the G ove rn m e n t ow ns the  
B P C ,  and in the  f in a l  a n a ly s is  c o n t ro ls  i t ,  the  B P C  is  m u ch  m o re
l i k e ly  to be run as an e f f i c ie n t  c o m m e r c ia l  co nce rn  i f  i t  is  run by a
B oard  w i th  c o n s id e ra b le  a u to n o m y .
If the  B P C  is  run as a c o m m e rc ia l  co nce rn  i t  w i l l  be ab le  to  ra is e  i n ­
v e s tm e n t  f in a n c e  f ro m  c o m m e rc ia l  s o u rc e s ,  the reby  s a v in g  g o v e rn ­
m e n t  fu n d s .  Of co u rse  th is  a s s u m e s  th a t  the B P C  is  s u f f i c i e n t l y  
f in a n c ia l l y  s trong  th a t  c o m m e rc ia l  lenders  w i l l  be w i l l i n g  to  lend it  
m o n e y .
The type  o f a c c o u n t in g  used  by c o m m e rc ia l  b u s in e s s e s ,  u n l ik e  g o v e rn ­
m e n t  a c c o u n t in g ,  e na b le s  the  true  c o s t  o f g e n e ra t in g  power to  be d e ­
te rm in e d .  S o  t a r i f f s  for the  s a le  o f pow er can  be se t  a t a r e a l i s t i c
le v e l ,  w i th  c o n s u m e rs  pay ing  the  fu l l  c o s t  o f  power w i th o u t  s u b s id y .
G iv in g  m o n o p o ly  pow ers  to  the  B P C  over the  g e n e ra t io n  and s a le  of 
power in c e r ta in  a reas ena b le s  the e c o n o m ie s  o f s c a le  inh e re n t in  
power g e n e ra t io n  to  be e x p lo i te d .
The se p a ra t io n  o f the  B P C  f ro m  the G o ve rn m e n t  f rees  i t  f ro m  s o m e  o f 
the  re d - ta p e  and m o re  in e f f i c ie n t  a s p e c ts  o f g o v e rn m e n t b u re a u c ra c y .
The re te n t io n  o f re s id u a l  pow ers  by the  G o v e rn m e n t,  such  as the power 
to  approve  ta r i f f s  and the  power to  a p p o in t  and g iv e  d i r e c t iv e s  to the  
B oa rd  e na b le s  i t  to  c o n tro l  the  B P C  w here  n a t io n a l  or p o l i t i c a l  o b je c ­
t iv e s  are re q u i r e d . ^
U n fo r tu n a te ly  the theo ry  has so m e  d e f ic ie n c ie s  in  p ra c t ic e .  F i r s t l y ,  Board  
m e m b e rs  are g e n e ra l ly  a pp o in te d  to  re p re se n t v a r io u s  in te re s t  g ro u p s ,  those  
o f in d iv id u a l  g o v e rn m e n t  M in is t r i e s  and those  o f the  p r iv a te  s e c to r .  Thus 
the  t y p ic a l  c o m p o s i t io n  o f the  B P C  Board  w o u ld  be :
*The M in is t e r  has g iv e n  one such  d i r e c t io n  to  the  B P C ,  l im i t i n g  the i n ­
d u c e m e n t  a l lo w a n c e s  w h ic h  c o u ld  be pa id  to  e x p a t r ia te  e m p lo y e e s .  The 
M in is t e r  was re sp on d ing  to  c o n s id e ra b le  p o l i t i c a l  conce rn  th a t  e x p a t r ia te s  
in  th is  and o the r p a ra s ta ta ls  w ere  b e ing  pa id  too  m u c h .  H o w e ve r ,  the re  
is  a danger tha t th is  type  o f d i r e c t iv e  i f  too  r ig id l y  e n fo rced  w i l l  one day 
p reven t the  B P C  f ro m  re c ru i t in g  the  n e ce ssa ry  s t a f f .
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C h a irm a n  and one m e m b e r  f ro m  the re s p o n s ib le  M in i s t r y .
One m e m b e r  f ro m  the  M in is t r y  o f F in ance  and D e v e lo p m e n t  P la n n in g .
One m e m b e r  f ro m  the  M in i s t r y  o f C o m m e rc e  and In d u s t ry .
One m e m b e r  f ro m  the  C o m m o n w e a l th  D e v e lo p m e n t  C o rp o ra t io n ,  a
lender to  the  B P C .
One m e m b e r  f ro m  B C L ,  the  m a jo r  c o n s u m e r  o f power f ro m  the S e le b i -
P h ik w e  pow er s ta t io n .
Two or th ree  m e m b e rs  f ro m  the p r iv a te  s e c to r ,  in e f fe c t  re p re se n t in g
c o n s u m e rs .
P o l i t i c a l  ly  i t  m a y b e  s e n s ib le  to  b r in g  v a r io u s  in te re s t  g roups  toge the r on the 
B o a rd .  B u t  the  B oard  has a lega l r e s p o n s ib i l i t y  to  run the  C o rp o ra t io n  
c o m m e r c ia l l y  and e f f i c i e n t l y  and th is  u s u a l ly  re q u ire s  the  in d iv id u a l  m e m ­
bers  to  p la y  tw o  r o le s .  A s  m e m b e rs  o f the  B oa rd  they  m u s t  w o rk  for the 
B P C .  O u ts id e  the  B oard  th e y  have  o the r f re q u e n t ly  c o n f l i c t i n g  in te re s ts  to  
f o l lo w .  M o s t  in d iv id u a ls  f in d  such  a c o n f l i c t  o f in te re s ts  ra the r d i f f i c u l t  to 
m a n a g e .  In c o nse q ue n ce  the  m a jo r i t y  o f B oa rd  d e c is io n s  b eco m e  a c o m ­
p ro m is e  b e tw een  the  v a r io u s  e x te rn a l in te r e s ts ,  a c o m p ro m is e  w h ic h  is  not 
n e c e s s a r i ly  in  the  in te re s ts  o f  the  B P C  i t s e l f .  The d i f f i c u l t y  is  s ta rk e s t  
w heneve r the  q u e s t io n  o f the  in t ro d u c t io n  o f new t a r i f f s  is  r a is e d .  A m a j ­
o r i t y  o f m e m b e rs  on the  t y p ic a l  B oa rd  had an e x te rn a l  in te re s t  in  keep ing  
t a r i f f s  dow n  even  when the  in te re s t  o f the  B P C  i t s e l f  is  to  re q u ire  such  a 
t a r i f f  in c re a s e  in order to  m e e t  i ts  s ta tu to ry  o b l ig a t io n s  to  co ve r  a l l  c o s ts .
P u t  ano the r w a y ,  the b e l ie f  tha t  the  e s ta b l is h m e n t  o f a B oard  o u ts id e  G o v ­
e rn m e n t  ta k e s  the  p a ra s ta ta l  ou t o f the  re a lm  o f p o l i t i c s  is  a m y th .  The 
p o l i t i c a l  p ro ce ss  s im p ly  goes  on w i th in  the  B o a rd .  W hether the  c re a t io n  o f 
a B oa rd  is  a u s e fu l c o n t r ib u t io n  to  the  p o l i t i c a l  p ro ce ss  or w he th e r the  p a ra ­
s ta ta l  w o u ld  be b e t te r  run s im p ly  by a gene ra l m anage r a nsw e ra b le  d i r e c t  
to  a M in is t e r  who w o u ld  h im s e l f  re s o lv e  p o l i t i c a l  c o n f l i c t s ,  is  an in te re s t in g  
q u e s t io n .
A  second  d i f f i c u l t y  is  tha t  B oard  m e m b e rs  f re q u e n t ly  have o ther i m ­
p o r ta n t  r e s p o n s ib i l i t i e s  and ca nn o t  d evo te  s u f f i c ie n t  t im e  or a t te n t io n  to  the 
a f fa i r s  o f the  B P C .  T h is  a g a in  ra is e s  the  q u e s t io n  o f the  va lu e  o f the  e x i s ­
ten ce  o f the  B oa rd  i f  i t s  m e m b e rs  a r r iv e  a t B oard  m e e t in g s  w i th o u t  h av ing  
read and s tu d ie d  the  p a p e rs .
A th i rd  d i f f i c u l t y  is  one o f  c o m m u n ic a t io n .  A l th o u g h  the  c re a t io n  of 
a B oa rd  b r in g s  p o l i t i c a l  in te re s ts  to  bear on the  ru nn ing  o f a p a ra s ta ta l ,  the 
m a n a g e rs  o f  the  p a ra s ta ta l  can  b e c o m e  s u rp r is in g ly  out o f touch  w i th  the
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p o l ic y  f o r m u la t io n  and p la n n in g  p ro ce sse s  o f the  g o v e rn m e n t .  The hundreds 
o f s a v in g ra m s  w h ic h  c i r c u la te  around g o v e rn m e n t  and w h ic h  ge t c o p ie d  to 
m a n y  g o v e rn m e n t d e p a r tm e n ts  and the m e e t in g s  w h ic h  are h e ld ,  toge the r re ­
p resen t a so rt  of c o l le c t i v e  o p in io n  o f g o v e rn m e n t  on v a r io u s  is s u e s .  B u t  
such  fo rm s  of c o m m u n ic a t io n  ra re ly  reach  the m a n a g e m e n t o f p a r a s ta ta ls .  
C o n v e rs e ly ,  c i v i l  s e rv a n ts  in  g o v e rn m e n t can  re m a in  ve ry  ig no ran t o f the 
so r t  o f day to day p ro b le m s  face d  by p a ra s ta ta l  m a n a g e rs .  T h is  d i f f i c u l t y  
is  s u r p r is in g ly  hard to o v e rc o m e  in  p ra c t ic e ,  and the  m anage rs  o f p a ra s ta ta ls  
f re q u e n t ly  fee l is o la te d  f ro m  the p la n n in g  and a d m in is t r a t io n  o f g o v e rn m e n t,  
w h i le  c i v i l  s e rv a n ts  fee l tha t  p a ra s ta ta ls  are in c l in e d  to  go th e ir  own way 
w i th o u t  regard  to  g o v e rn m e n t  p o l i c y .
111 Pow er G en e ra t ion
For an u n d e rs ta n d in g  o f s o m e  o f the  is s u e s  w h ic h  have  faced  the B P C  
s in c e  i t  w as s ta r te d  i t  is  n e c e ssa ry  f i r s t  to  c o n s id e r  how  pow er is  g e n e ra te d .  
Three m e th o d s  o f g e n e ra t io n  are a v a i la b le  in  B o ts w a n a .  5
In d ie s e l  g e n e ra t io n  a d ie s e l  e n g in e  is  c o u p le d  to  an a l te rn a to r  or g e n ­
e ra to r w h ic h  p roduces  the  p o w e r.  N o r m a l ly  bo th  the  e n g ine  and the 
a l te rn a to r  are b u i l t  toge the r as one u n i t .
G en e ra t ion  by s te a m  is  ra the r m o re  c o m p le x .  A coa l f i re d  b o i le r  ra is e s  
s te a m  to a h ig h  te m p e ra tu re  and p re s s u re .  T h is  is  then passed  th rough 
a tu rb in e  w h ic h  d r iv e s  the  a l te rn a to r  w h ic h  gen e ra te s  the p ow e r.
Gas tu rb in e  g e n e ra t io n  f ro m  a p la n n in g  and o p e ra t in g  p o in t  o f  v ie w  is  
e s s e n t ia l ly  s im i l a r  to  d ie s e l  g e n e ra t io n .  B eca u se  of th is  and because  
no gas tu rb in e  gen e ra to rs  are c u r re n t ly  used  in  B o ts w a n a  th is  m e tho d  
w i l l  no t be c o n s id e re d  fu r th e r .
D ie s e l  g e n e ra t io n  has th ree  m a in  a d v a n ta g e s .  F i r s t l y ,  for f a i r l y  s m a l l  g e n ­
e ra to rs  tha t  are n o r m a l ly  used in B o ts w a n a  the  c a p i ta l  c o s t  o f a d ie s e l  g e n ­
e ra to r  is  le ss  than for s te a m .  S e c o n d ly ,  they  can  be s ta r te d  up and c lo s e d  
dow n m u c h  m ore  q u ic k ly  than can  a s te a m  p la n t .  T h is  is  im p o r ta n t  because  
the  d em and  for power c o n s u m e rs  o b v io u s ly  v a r ie s  du r ing  the co u rse  o f the 
d a y .  T h i rd ly ,  they  are r e la t i v e ly  easy  to  ope ra te  and m a in ta in .  A g a in s t
In Leso tho  or S w a z i la n d  h y d r o - e le c t r ic  g e n e ra t io n  m a y  a ls o  be p o s s ib le .  
H ow ever th is  o p t io n  is  no t open to  a f l a t  d ry  c o u n try  such  as B o ts w a n a  and 
is  not co n s id e re d  in th is  C ase  S tu d y .
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these  a d va n ta g es  d ie s e l  g e n e ra t io n  has tw o  d is a d v a n ta g e s  co m p a re d  w i th  
s te a m .  F i r s t l y ,  b ecause  coa l is  g e n e ra l ly  m u ch  cheaper than o i l  the 
ru n n in g  c o s ts  o f  s te a m  p la n t  are m u ch  low er than d ie s e l  p la n t .  S e c o n d ly ,  
for m u c h  la rger power s ta t io n s  the  c a p i ta l  c o s t  o f s te a m  is  less  than for 
d ie s e l .  For th is  reason  m o s t  la rge  pow er s ta t io n s  in the w o r ld  are coa l 
f i r e d .  D ie s e l  g e n e ra t io n  how ever is  s t i l l  ve ry  im p o r ta n t  in  B o ts w a n a .
When b u i ld in g  or e x te n d in g  a pow er s ta t io n  i t  has to be d ec ide d  
w he the r s te a m  or d ie s e l  u n i ts  w i l l  be u s e d .  T h is  in v o lv e s  c o m p a r in g  the 
gene ra l ly  h ig he r  i n i t i a l  c a p i ta l  c o s t  o f the  s te a m  u n i t  a g a in s t  the g e n e ra l ly  
h ig he r  ru n n in g  c o s ts  for the  d ie s e l  u n i t .  The s im p le s t  p rocedure  for do ing  
t h is  is  to  a s s u m e  tha t  the  c a p i ta l  c o s t  w i l l  be f in a n c e d  by a loan and see 
w ha t annua l re p a y m e n ts  are n e c e s s a ry  to  repay the  loan du r ing  the  l i f e  of 
the  u n i t .  The ru n n in g  c o s ts  o f the  u n i t  are a ls o  e s t im a te d  for each y e a r .  
T h is  re q u ire s  m a k in g  a fo re c a s t  o f how  the d em and  for power is  l i k e ly  to 
in c re a s e  as the  years  go b y .  Then by a d d in g  the  annual loan re p a ym e n t 
and the  ru n n in g  c o s t  year by year the  to ta l  c o s t  o f g e n e ra t in g  pow er w i th  
th a t  u n i t  is  e s t im a te d .  The e x e rc is e  is  done s e p a ra te ly  for the  d ie s e l  and 
s te a m  a l te r n a t iv e s  and the  re s u l ts  c o m p a re d .
A n  e x a m p le  o f th is  e x e rc is e  can  be seen in  Tab le  I .  T h is  ta b le  
sh ow s  the  e s t im a te s  m ade  in  1969 by the  B P C 's  c o n s u l ta n ts  in order to 
d e c id e  w h e th e r  the C o rp o ra t io n  sh ou ld  in s ta l l  a new  s te a m  or d ie s e l  g e n e r­
a t in g  p la n t ,  f ro m  1971 to 1980. I t  a lre a d y  has so m e  o f  e a c h .  It w i l l  be 
seen tha t  d ie s e l  p la n ts  appeared  to be m u c h  cheaper and i t  was d ec ide d  
to  in s ta l l  a d ie s e l  p la n t ,  the  f i r s t  gene ra to r  in 1971 w i th  the re s t  to  f o l lo w  
in  1974, 1977 and 1979.
A t  any one t im e  a d e c is io n  has to  be m ade  on the  so r t  o f  in fo r ­
m a t io n  g iv e n  in  Tab le  I .  B u t r e a l i t y  can  u n fo ld  ra the r d i f fe r e n t ly .  For 
e x a m p le  the d em an d  for e le c t r i c i t y  g rew  ra the r fa s te r  than  w as fo re c a s t  
w hen  the  e s t im a te s  in  Tab le  I w ere  m a d e .  The in s ta l la t io n  p ro g ra m m e  
w as  th e re fo re  a c c e le ra te d .  The f i r s t  u n i t  w as  in s ta l le d  as p lanned  in 
1971, bu t the  second  u n i t  w as then b rough t fo rw a rd  for i n s ta l la t io n  in 
e a r ly  1973, ra the r than  1974 as p la nn e d ,  and the  th i rd  u n i t  was in s ta l le d  
in  e a r ly  1975 ra the r than  1977 as o r ig in a l l y  p la n n e d .  M o re  im p o r ta n t ly  
a t the  end o f 1973 o i l  p r ic e s  w ere  in c re ase d  c o n s id e ra b ly .  T h is  at once  
m ad e  the  in s ta l la t io n  of the  f in a l  d ie s e l  gene ra to r  o r ig in a l l y  p lanned  for 
1979 u n e c o n o m ic  co m p a re d  w i th  s te a m .  S o  the  f in a l  seven  years  o f the  
in v e s tm e n t  p ro g ra m m e ,  w h ic h  had been d raw n up in 1969, w ere  a ba n ­
doned at the  end of 1973 and a new s te a m  p la n t  w as in s ta l le d  in s te a d .  
T h is  w as  c o m p le te d  in  the  m id d le  o f 1976. S im i l a r l y  a c tu a l in f la t io n  
p la y e d  havoc  w i th  the c o s t  f ig u re s  w h ic h  had been fo re c a s t  in  1969. For 
e x a m p le  f ro m  T ab le  I we see tha t  the  ru nn ing  and o ther c o s t  o f g e n e ra t io n  
w i t h  new  d ie s e l  p la n t  was e xpe c ted  to  be P403 000 , in 1975. In the  1 9 7 5 /
T A B L E  I : C O M P A R I S O N  OF S T E A M  A N D  D I E S E L  G E N E R A T IO N
Y ear
1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
N ew  S te a m  P la n t P (0 0 0 ) P ( 0 0 0 ) P (0 0 0 )
i
P ( 0 0 0 ) P ( 0 0 0 ) P (0 0 0 ) P (0 0 0 ) P ( 0 0 0 ) P ( 0 0 0 ) P ( 0 0 0 )
N ew  C a p ita l  C o s t 1 ,6 3 0 640 990 I 700
Loan R e p a y m e n ts  to  m e e t  
c a p i ta l  c o s t  at 7 1/2% 146 146 146 204 204 204 292 292 355 355
R unn ing  C o s t  for new  p la n t 54 61 69 98 107 118 144 159 181 199
R unn in g  C o s t  for o ld  p la n t 64 74 84 60 66 70 55 59 49 55
Other C o s ts 48 48 48 82 82 82 122 122 157 157
To ta l C o s ts  i f  N ew  S te a m  
P lan t In s ta l  led 312 329 347 444 459 474 613 632 742 766
N ew  D ie s e l  P la n t
“ -----
N ew  C a p ita l  C o s t 527 - - 248 -
•*
407 248 -
Loan R e p a y m e n ts  to  m e e t  
c a p i ta l  c o s t  a t 7 1/2% 59 59 59 87 87 87 133 133 161 161
R unn ing  C o s t for N ew  P la n t 119 138 152 213 235 259 346 379 437 481
R unn ing  C o s t for O ld  P la n t 52 62 70 58 63 70 46 50 45 | 49
O ther C o s ts 10 10 10 18
15
18 27 27 35 35
T o ta l C o s ts  i f  N ew  D ie s e l
P la n t  In s ta l le d 240 269 291 376
1
403 434 552 589 678 726
A d d i t io n a l  C o s t  i f  S te a m  
P la n t  in s ta l le d 72
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76 f in a n c ia l  year the  co r re s p o n d in g  a c tu a l g e n e ra t io n  c o s ts  were  m o re  than 
P1 m i l l i o n .
A w ord  abou t in f la t i o n .  The c a lc u la t io n s  in  Tab le  I m a ke  no a l lo w ­
ance  for in f la t i o n .  In 1969 w hen the Tab le  w as  d raw n up in f la t io n  in B o t s ­
w ana  as in  the  re s t  of the  w o r ld  w as  r e la t i v e ly  s m a l l  and w as not e xp e c te d  
to  in c re a s e ,  so  i t  s e e m e d  q u i te  re a so n a b le  to ignore  in f la t io n  at tha t  t im e .  
N o w a da ys  one has to  be m u ch  m o re  c a r e fu l .  Tab le  2 re w o rks  Tab le  I 
a s s u m in g  10% in f la t io n  each  ye a r .  Of co u rse  the  in f la t io n  o n ly  a f fe c ts  the 
run n in g  c o s ts  and the  c a p i ta l  c o s ts  for new  p la n t  in la te r y e a rs .  The a c tu a l 
loan re p a y m e n ts  to  be m ade  in  any year are u n a f fe c te d  by in f la t i o n .  It 
w i l l  be seen  th a t  the  c a lc u la t io n s  in T a b le  2 are m o re  fa vo u ra b le  to  s te a m  
w h ic h  a c tu a l ly  appears  to  be cheaper than d ie s e l  in  the  la te r y e a rs .  T h is  
i l l u s t r a te s  an im p o r ta n t  gene ra l p r in c ip le ;  p e r iod s  o f h ig h  in f la t io n  g e n e r­
a l l y  favou r the  a l te r n a t iv e  w i th  h ig h e r  c a p i ta l  c o s ts  and lower runn ing  
c o s ts .  N e v e r th e le s s  one has to  e x e rc is e  g rea t c a u t io n  in in t ro d u c in g  in ­
f la t io n  in to  c a lc u la t io n s  c o m p a r in g  a l te r n a t iv e  in v e s tm e n ts .  F i r s t l y ,  a l ­
though  c o n s id e ra t io n  o f in f la t io n  fa vo u rs  the  a l te r n a t iv e  w i th  h ig he r  c a p i ta l  
i t  does th is  not ju s t  for power but for e v e ry  o the r p ro je c t .  A re  the c a p i ta l  
re so u rce s  a v a i la b le  in the  e c o n o m y  s u f f i c ie n t  to  ch oo se  the h ighe r c a p i ta l  
a l te r n a t iv e  in  each  c a se?  S e c o n d ly ,  i t  is  im p o s s ib le  to  know  w ha t ra tes  
o f in f la t io n  w i l l  a p p ly  in  f iv e  or ten  y e a rs '  t im e .  There are no s im p le  
s o lu t io n s  to  th e se  d i f f i c u l t i e s .
I V S o m e  M a n a g e m e n t  P ro b le m s
Tab le  3 show s  how  the  d em a n d  for pow er in G aborone and L ob a tse ,  
b o th  o f w h ic h  tow ns  have  been s u p p l ie d  f ro m  Gaborone s in c e  1967, has 
in c re a s e d  over the  y e a rs .  The g ro w th  ra te s  for each  year are show n and in 
fa c t  the  average  g ro w th  ra te  has been over 18%. The th i rd  l in e  show s  the  
m a x im u m  reco rded  dem and  in each  y e a r ,  tha t  is  the m a x im u m  power w h ic h  
has to  be s u p p l ie d  a t any t im e .  T h is  too  has g row n ve ry  r a p id ly .  The 
f in a l  l in e  sh ow s  the  in s ta l le d  c a p a c i ty  of the  power s ta t io n  each  y e a r .  For 
a power s ta t io n  to  be a b le  to  s u p p ly  a l l  i t s  c o n s u m e rs  a l l  the t im e  the  i n ­
s ta l le d  c a p a c i ty  has to  be m o re  than the  m a x im u m  d e m a n d .  In fa c t  a 
c o n s id e ra b le  s a fe ty  m a rg in  is  a lw a y s  a l lo w e d  as s o m e  in s ta l le d  p la n t  is  
l i k e ly  to  be u nd e rgo ing  re p a ir  or m a in te n a n c e  at any g iv e n  t im e .
An im p o r ta n t  fe a tu re  o f the  ta b le  is  the w ay in w h ic h  the  in s ta l le d  
c a p a c i ty  o f the  power s ta t io n  has in c re ase d  in 5 years  out o f the  8 sh ow n . 
In e f fe c t  the  power s ta t io n  has been c o n s ta n t ly  expanded  and m o d i f ic a t io n s  
and c o n s t ru c t io n  have been unde rw ay the e n t i re  t im e ,  -  i t  take s  a year or 
m o re  to  in s ta l l  even the  r e la t i v e ly  s t ra ig h t fo rw a rd  d ie s e l  g e n e ra to rs .  
P la n n in g  for and m a n a g in g  th is  c o n t in u o u s  g ro w th  o f the power s ta t io n  is
T A B L E  2 :  C O M P A R I S O N OF S T E A M  AND D I E S E L  G E N E R A T I O N  WITH INFLAT IO N AT 10%
1*1 1 .21  1 .3 3  1 .4 6  1 .61  1 .7 7  1 .9 5  2 .1 4  2 .3 5
1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
New  S te a m  P la n t  
New C a p ita l  C o s t
Loan R e p a y m e n ts  to  
m e e t C a p ita l  c o s t  a t 7 1/2%
R unn ing  and o the r c o s ts
To ta l C o s ts  i f  N ew  
S te a m  P la n t  In s ta l le d
P (0 0 0 )
1630
P ( 0 0 0 ) P ( 0 0 0 ) P (0 0 0 )
851
P ( 0 0 0 ) P ( 0 0 0 ) P (0 0 0 )
1752
j
P ( 0 0 0 ) P ( 0 0 0 )
1498





















312 347 389 541 594 632 947 1042 1341 1479
! •
N ew  D ie s e l  P la n t  
N ew  C a p ita l  C o s t
Loan R e p a y m e n ts  to  
m e e t  C a p i ta l  C o s t  a t 7 1/2%
R unn in g  and o th e r c o s ts
T o ta l C o s ts  i f  N ew  
D ie s e l  P la n t  I n s ta l le d





















240 290 340 480 557 656 919 1066 1341 1562
A d d i t io n a l  C o s t  i f  
S te a m  P la n t  I n s ta l le d 72 57 49 61 37 - 2 4 28 - 2 4 - -8 3
T A B L E  3 :  GRO W TH IN P O W E R  C O N S U M P T IO N  A N D  IN S T A L L E D  C A P A C IT Y  G A B O R O N E  A N D  LO B A T S E
(S e e  p .  9 )
v  <1)Year
6 8 /6 9  6 9 /7 0  7 0 /7 1  7 1 /7 2  7 2 /7 3  7 3 /7 4  7 4 /7 5  7 5 /7 6
E le c t r i c i t y  G en e ra te d  /p \
( m i l l i o n s  o f  u n i t s )  12 13 16 18 23 28 31 39
G row th  in  G e n e ra t io n  11% 27% 9% 29% 22% 11% 25%
M a x im u m  D e m a n d
( m i  11 ions o f  w a t t s )  (M W )  3 ,0  3 ,4  4 ,0  4 ,5  5 ,3  6 , 4  7 ,6  8 ,5
In s ta l le d  C a p a c i ty
( m i  11 ions  o f  w a t t s )  (M W )  4 , 6  5 ,7  6 , 7  9 ,1  1 1 ,4  11,-4 1 2 ,8  1 2 ,8
N o te :  (1 )  The ye a rs  show n  are B P C  f in a n c ia l  years  f ro m  1st A p r i l  to  31s t  M a rc h .
(2 )  M u c h  o f the  in c re a s e  f ro m  7 4 /7 5  to  7 5 /7 6  is  the  re s u l t  o f  pow er be ing  
s u p p l ie d  to  the  B M C  in the  la t te r  y e a r .
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one o f the  b ig g e s t  m a n a g e m e n t p ro b le m s  fa c in g  a s m a l l  r a p id ly  g ro w in g  power 
c o rp o ra t io n .  B e fo re  one p ro je c t  is  f in is h e d  the  n ex t  one has to  be s ta r te d .
One w ay o f a v o id in g  th is  d i f f i c u l t y  w o u ld  be to  in s ta l l  la rger u n i ts  each  
t im e  so tha t the  f reque ncy  w i th  w h ic h  a new  p ro je c t  has to  be im p le m e n te d  is 
s lo w e r .  In re t ro s p e c t  the B P C  m ig h t  have  done t h i s .  B u t one a lw a y s  has to 
c o n s id e r  the f in a n c ia l  im p l i c a t io n s  o f i n s ta l l in g  la rger u n i t s .  T he ir  i n i t i a l  c a p ­
i ta l  c o s t  w i l l  be h ig he r  and u n t i l  the  load b u i ld s  up so  tha t  th e ir  c a p a c i ty  is  
f u l l y  u t i l i s e d ,  a s m a l l  num be r of c o n s u m e rs  has to  pay fo r ,  th rough the  t a r i f f s ,  
the  e x tra  loan re p a y m e n ts  for the  la rger u n i t .  A no the r w ay o f a v o id in g  the 
p ro b le m  w h ic h  w i l l  be re le v a n t  in  B o ts w a n a  in  the fu tu re  w i l l  be d is c u s s e d  in 
the n ex t  s e c t io n .
A no the r m a n a g e m e n t  p ro b le m  d e r iv e s  f ro m  the d i f f i c u l t y  in o p e ra t in g  a 
power s ta t io n  w h ic h  has d eve lo p ed  in a p ie c e m e a l  w ay -  s ta r t in g  w i th  a ve ry  
s m a l l  s ta t io n  to  w h ic h  are added se ve ra l new  s m a l l  u n i t s .  The s ta f f  have  to 
be f a m i l i a r  w i th  v a r io u s  type s  o f m a c h in e ry .  The la yo u t and d e s ig n  o f the 
s ta t io n  is  no t as good as i f  a new s ta t io n  w as b u i l t  f ro m  s c ra tc h .  S o m e  of the 
u n i ts  and e q u ip m e n t  are ve ry  o ld  and u n r e l ia b le .  For th is  reason  the  G aborone 
power s ta t io n  is  m u c h  m o re  d i f f i c u l t  to  ope ra te  than  the m u ch  la rger S e le b i -  
P h ik w e  power s ta t io n ,  w h ic h  has an in s ta l le d  c a p a c i ty  o f 60 m i l l i o n s  of w a t ts  
( M W ) ,  and w h ic h  w as  b u i l t  a t one t im e  as a w h o le .
P a r t ly  in co nse q ue n ce  o f th is  p ie c e m e a l  g ro w th  o f the  G aborone power 
s ta t io n  i t  has been s u b je c t  to  a num be r o f m a jo r  b re akd o w ns  in re ce n t y e a rs .  
A t  the  peak pe r iod  o f 1974, the m o n th  o f J u ly  and e a r ly  A u g u s t ,  the  pow er 
s ta t io n  d id  not have  s u f f i c ie n t  a v a i la b le  c a p a c i ty  to  m e e t  d em an d  and so m e  
c o n s u m e rs  had to be tu rned  o f f  for hours  at a t im e .  The s e r io u s n e s s  o f  the 
b reakdow ns  at tha t t im e  can  be judged  f ro m  Tab le  3 . A l th o u g h  the th e o re t ic a l  
in s ta l le d  c a p a c i ty  at tha t  t im e  w as  1 1 ,4  M W ,  the  th i rd  new  d ie s e l  u n i t  not 
ye t h av ing  been c o m p le te d ,  the power s ta t io n  c o u ld  o n ly  ju s t  m e e t  peak d e m ­
and o f 7 ,6  M W .  A le ss  v i s ib le  co nse q ue n ce  o f these  b re a kd o w n s ,  w h ic h  o c c ­
urred  g e n e ra l ly  in the  o ld e r  s te a m  g e n e ra t in g  s e ts ,  w as tha t  the d ie s e l  u n i ts  
had to  be opera ted  fo r  longer hours  than p la n n e d .  As the  d ie s e l  u n i ts  have 
h ig he r  runn ing  c o s ts  than the  s te a m  the  c o s t  o f power p roduced at tha t  t im e  
w as  c o n s id e ra b ly  h ig h e r  than e x p e c te d .
It is  l i k e ly  tha t  s o m e  or a l l  o f these  b re akd o w ns  c o u ld  have been avo ide d  
i f  the re  w ere  not a ls o  s ta f f in g  p ro b le m s .  In fa c t  s ta f f in g  the  power s ta t io n  at 
Gaborone has been a c o n s ta n t  headache  for the  m a n a g e m e n t of the  B P C .  U n ­
l ik e  o the r in s t i t u t io n s  or g o v e rn m e n t  d e p a r tm e n ts  i t  is  ve ry  d i f f i c u l t  for a 
power s ta t io n  to  "m a k e  d o "  w i th  s ta f f  s h o r ta g e s .  The s ta t io n  has to be o p e r­
a ted  c o n t in u a l l y ,  th ree  s h i f t s  a d a y .  P ow er s ta t io n  s ta f f  canno t a f fo rd  to turn  
up la te  for w o rk ,  or ju s t  to  take  a day o f f  b ecau se  o f a h an g ove r,  or leave  w ork  
in the m id d le  of th e ir  s h i f t  to  pay a v i s i t  to  to w n .
-  13 -
To i l l u s t r a te  th is  type  o f p ro b le m  i t  is  w o r th  c o n s id e r in g  s h i f t  s u p e r ­
v is o r s ,  the  m e n  w ho  are a c tu a l ly  in  charge  o f the  power s ta t io n  at a n y t im e .  
U n t i l  r e c e n t ly  the  Gaborone power s ta t io n  had an e s ta b l is h m e n t  o f 4 s h i f t  
s u p e rv is o rs  o f w h o m  3 w o u ld  w o rk  the  s h i f t s  in  any one day and one w o u ld  
have t im e  o f f .®  A t one t im e  in 1974 the  B P C  w as one s h i f t  s u p e rv is o r  
s h o r t .  The p re v io u s  in c u m b e n t  had g iv e n  the  r e q u is i te  th ree  m o n th s  n o t ic e  
and le f t ,  and i t  had not been p o s s ib le  to  re p la c e  h im  in tha t  t im e .  Then 
one o f the  3 re m a in in g  go t s i c k .  S o  the  o the r s h i f t  s u p e rv is o rs  had to  then 
w o rk  12 hour s h i f t s  day a f te r  day u n t i l  m o re  s ta f f  w ere  a v a i la b le .
A t  the  m o m e n t ,  and p ro ba b ly  for s o m e  years  to  c o m e ,  the B P C  re l ie s  
on e x p a t r ia te s  to  f i l l  p o s ts  such  as tha t  o f s h i f t  s u p e rv is o r .  Th is  in  i t s e l f  
ca u se s  p ro b le m s  as m e n  can take  a tw o  year c o n t ra c t  then le a v e .  The 
m a n a g e m e n t  has to q u ic k ly  sea rch  for new  s t a f f .  It  canno t a ffo rd  the luxu ry  
o f w a i t in g  to  f in d  the  id ea l m a n  for the  jo b ,  b e c a u s e ,  c o m e  w ha t m a y ,  the 
pow er s ta t io n  has to  be m a n n e d .
V Pow er T ra n s m is s io n
Ju s t as i t  m a k e s  sense  fo r in d iv id u a ls  w i th in  a tow n  to  buy power f ro m  
one pow er s ta t io n  in  tha t  tow n  ra the r than  eve ryon e  g e n e ra t ing  th e ir  ow n, 
so  i t  m a k e s  sense  on a la rger s c a le  to  t r a n s m i t  power f ro m  one tow n to 
a n o th e r .  T h is  p e r m i ts  la rger power s ta t io n s  to  be b u i l t  at one p la ce  and 
la rger power s ta t io n s  g e n e ra l ly  m ean  cheaper pow er.  A lre a d y  in B o ts w a n a  
power is  t r a n s m i t te d  f ro m  Gaborone to  Lob a tse ,  and f ro m  S e le b i - P h ik w e  
to  F ra n c is to w n .  M o s t  c o u n t r ie s  in  the  w o r ld  have  power t r a n s m is s io n  n e t ­
w o rks  and c e r ta in ly  q u i te e x te n s iv e  n e tw o rk s  e x is t  in  c o u n tr ie s  n e ig h b o u r in g  
B o ts w a n a :  Z a m b ia ,  R h o d e s ia  and S ou th  A f r i c a .
The t r a n s m is s io n  o f pow er th rough  a n e tw o rk  has ano ther a d va n ta g e . 
I t  e n a b le s  the  in s ta l la t io n  o f new  u n i ts  to  m e e t  in c re a s in g  d e m a n d s ,  w h ic h  
w e have  seen  has been such  a headache  in G aborone , to  be c o n c e n tra te d  in 
one or tw o  lo c a t io n s .  P erhaps  th is  can b e s t  be i l l u s t r a te d  by an im a g in a ry  
e x a m p le :
S uppose  the re  w ere  f i v e  pow er s ta t io n s  in  B o ts w a n a  one in  each of 
the  f iv e  tow ns  in c lu d in g  O rapa . The d em and  in each  tow n  w o u ld  g row  
l i t t l e  by l i t t l e  each  year and s m a l l ,  and th e re fo re  r e la t i v e ly  c o s t ly  
u n i t s ,  w o u ld  be be ing  c o n s ta n t ly  in s ta l le d  in  each o f these  p la c e s .
N ow  suppo se  tha t  the re  was ju s t  one power s ta t io n  in  the  m id d le  of 
B o ts w a n a  w i th  t r a n s m is s io n  l in e s  f ro m  the re  to  the f iv e  to w n s .  A l l  
the  in c re a s e s  in d em a n d  w o u ld  be co n c e n tra te d  at tha t  one ce n tra l
0
The e s ta b l is h m e n t  has s in c e  been in c re a se d  to  f i v e .  *
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power s ta t io n .  W h i le  tha t  power s ta t io n  w o u ld  o b v io u s ly  be g ro w in g  
ra p id ly  as m o re  and m o re  la rger u n i ts  w ere  in s ta l le d  to  m e e t  the 
g ro w in g  d e m a n d ,  the p la n n in g  and m a n a g e m e n t  p ro b le m s  o f p r o v id ­
ing for the  dem and  in th is  w ay  w o u ld  be c o n s id e ra b ly  le s s .  In a d d ­
i t io n  b eca u se  the  s iz e  of the u n i ts  a t the  c e n tra l  s ta t io n  w o u ld  be 
la rger the average  c o s t  o f power w o u ld  be e xp e c te d  to  be cheaper -  
so  long o f co u rse  as the  c o s t  o f t r a n s m i t t i n g  i t  w as  not too  g re a t .
A s  we have seen the a c tu a l s i tu a t io n  in  B o ts w a n a  l ie s  be tw een  the se  e x ­
t r e m e s .  One power s ta t io n  has s u p p l ie d  bo th  G aborone and Loba tse  s in c e  
1967, ano the r m u ch  la rger power s ta t io n  now  s u p p l ie s  bo th  S e le b i - P h ik w e  
and F ra n c is to w n  and a th i rd ,  not ope ra ted  by the  B P C ,  s u p p l ie s  O rapa. 
The p o s s ib i  I i ty  o f bui I d in g  a t r a n s m is s io n  I ine  be tw een  the  tw o  B P C  s ta t io n s  
so  tha t  g row th  and e x p a n s io n  c o u ld  be c o n c e n tra te d  at one or o the r o f th e m ,  
or at s o m e  p la c e  in  be tw e e n  has a lw a y s  been a t t r a c t iv e  to  pow er p la nn e rs  
in  B o ts w a n a .  The q u e s t io n s  to  be c o n s id e re d  a re :
The c a p i ta l  c o s t  o f the t r a n s m is s io n  l in e  i t s e l f .  The longer the  l in e  
the  g rea te r  th is  w i l l  be .
The loss  o f power as i t  is  t r a n s m i t te d  a lo ng  the  l in e .  U n le s s  ve ry  
h ig h  v o l ta g e s  are used  th is  lo ss  can  be c o n s id e ra b le ,  and h ig h  v o l ­
tages  m ean  h ig he r  c o s ts  for the  c o n s t ru c t io n  of the l in e .
A g a in s t  these  tw o  c o s ts  have to  be se t  the reduced  c o s t  o f g e n e ra t in g  
power i f  i t  is  gene ra ted  in  one b ig  s ta t io n  ra the r than  tw o  s m a l le r  
o n e s .
The m a t te r  w as f i r s t  co n s id e re d  in 1969, w hen the  S e le b i - P h ik w e  s ta t io n  
w as s t i l l  b e ing  d e s ig n e d .  A t  tha t  t im e  the  c a p i ta l  c o s t  o f the  t r a n s m is s io n  
l in e s  be tw een  G aborone and S e le b i - P h ik w e  was e s t im a te d to  be P2 m i l l i o n ,  
le a d in g  to  annua l loan re p a y m e n ts  and m a in te n a n c e  c o s ts  o f abou t 
P 248 000 . The to ta l  e s t im a te d  c o s ts  are g iv e n  in Tab le  4 w h ic h  a ls o  c o m ­
pares these  w i th  the  e s t im a te d  c o s ts  o f g e n e ra t in g  power lo c a l ly  at G ab ­
o rone , w h ic h  we a lre a d y  have f ro m  Tab le  1. It is  c le a r  f ro m  Tab le  4 tha t  
t r a n s m is s io n  w o u ld  have  been m u ch  m o re  e x p e n s iv e .
B u t  the annua l c o s t  o f t r a n s m is s io n  l in e  a lm o s t  e n t i r e ly  c o n s is ts  o f 
loan re p a y m e n ts  and w i th in  broad  l i m i t s  does not depend on the  a m o u n t  of 
power i t  c a r r ie s .  Thus the  m o re  power tha t  is  t r a n s m i t te d  the  s m a l le r  the 
t r a n s m is s io n  c o s t  for each  u n i t  o f p ow e r.  A s  the  d e m an d  for pow er in 
Gaborone and Loba tse  g row s  the re  m u s t  c o m e  a t im e  when i t  is  cheaper to  
t r a n s m i t  i t  f ro m  the north  than to  g ene ra te  i t  in  G abo rone . S o  the is su e  
w as  s tu d ie d  a ga in  in  1974. A t  tha t t im e  se v e ra l new d em an d s  for power 
w ere  e x p e c te d :
T A B L E  4 :  L O C A L  G E N E R A T I O N  AT G A B O R O N E  OR T R A N S M I S S I O N  FROM S E L E B I - P H I K W E
Y ea r
1972 1973 1974 1975 1976 1977 1978 1979 1980
T ra n s m is s io n
C a p i ta l  C o s t  o f T ra n s ­
m is s io n  L ine
Loan R e p a y m e n t  to  m e e t  
C a p i ta l  C o s t  and l in e  
m a in te n a n c e
C o s t  o f P ow e r at S e le b i  -  
P h ik w e
T o ta l C o s t  fo r T ra n s ­
m is s io n
P ( 0 0 0 )
2000
P ( 0 0 0 ) P (0 0 0 ) P (0 0 0 ) P ( 0 0 0 ) P ( 0 0 0 )
' "  —!



















705 734 761 788 822 854 891 934 982
T o ta l C o s t  fo r  G en e ra t io n  
f ro m  T ab le  1 269 291 376 403 434 552 589 678 726
A d d i t io n a l  C o s t  o f T ra n s ­
m is s io n 463 443 385 385 388 302 302 256 256
. . ----J !
-  16 -
The m in e  a t S e le b i - P h ik w e  w as e x p e c te d  to  need m o re  power than 
had been o r ig in a l l y  e s t im a te d  when the  power s ta t io n  there  w as 
bu i 11.
The m in in g  tow n  a t Orapa w h ic h  c u r re n t ly  g ene ra te s  i ts  own power 
w o u ld  soon re q u ire  m o re .
The power d em and  at Gaborone and Loba tse  w as  g ro w in g  at an 
average  18% a y e a r .
It was e x p e c te d  tha t  a soda re f in e ry  and a b a t to i r  w o u ld  be b u i l t  at 
D ukw e  and th is  a ls o  w o u ld  need p ow er.
C le a r ly  new s o u rce s  o f power w o u ld  be re q u ire d .  T h is  c o u ld  be p ro v ide d  
in tw o  w a y s :
A new power s ta t io n  co u ld  be b u i l t  a t D ukw e  and the  e x is t in g  ones 
at G aborone , O rapa and S e le b i - P h ik w e  c o u ld  be e x te n d e d .
A s in g le  new pow er s ta t io n  c o u ld  be b u i l t  a t M o ru p u le  the  s i t e  o f 
the  lo ca l coa l m in e ,  the reby  a v o id in g  the need to  t ra n s p o r t  c o a l ,  
and t r a n s m is s io n  I ines  co u ld  be b u i l t  f ro m  the re  to  G aborone , Orapa 
S e le b i - P h ik w e  and D u kw e .
These tw o  o p t io n s  w ere  s tu d ie d  and the  re s u l ts  are s u m m a r is e d  in 
Tab le  5 w h ic h  su g g e s ts  tha t  lo ca l g e n e ra t io n  w o u ld  be P911 000 m ore  
e x p e n s iv e  over a n ine  year p e r io d . ^  H o w e ve r ,  i t  w o u ld  be q u i te  wrong  
s im p ly  f ro m  th is  a n a ly s is  to  d raw  the c o n c lu s io n  tha t  c e n tra l  g e n e ra t io n  
is  the cheaper o p t io n  and sh o u ld  be a do p te d .  There are far too  m a n y  u n ­
c e r ta in t ie s  in  the  e s t im a te s  fo r th a t .  For e x a m p le :
W i l l  the in te re s t  ra te  on m o n ey  borrow ed  be 10% or s o m e th in g  
d i f fe re n t?
C o u ld  the rou tes  ch osen  for the t r a n s m is s io n  l in e s  be shor tened?
How c lo s e  w o u ld  the  a c tu a l c o s ts  o f  b u i ld in g  these  f a c i l i t i e s  be to  
the e s t im a te s ?
S t r i c t l y  one sh o u ld  not ju s t  add the " a d d i t io n a l  c o s ts  o f lo ca l g e n e r ­
a t io n "  as has been done h e re .  R a the r they sh o u ld  be d is c o u n te d ,  m o re  
w e ig h t  be ing  g iv e n  to  the c o s ts  in  the e a r ly  years  than in  the  la ter 
y e a rs .
: 5 :  L O C A L  G E N E R A T I O N ,  OR C E N T R  A L  G E N E R  ATI ON AT A N D  T R A N S M I S S I O N  FR O M  M O R U P U L E
Y ea r
1979 1980 1981 1982 1983 1984 1985 1986 1987 TOTALS
C a p i ta l  C o s ts  o f  C e n tra l  
S ta t io n  and T ra n s m is s io n
P ( 0 0 0 )  
28 190
P ( 0 0 0 ) P ( 0 0 0 ) P ( 0 0 0 ) P (0 0 0 )  
8 384
P (0 0 0 )  
3 660
P (0 0 0 ) P (0 0 0 ) P ( 0 0 0 )  
11 750 51 984
Loan R e p a y m e n ts  to  m e e t  
C a p i ta l  C o s t  a t 10% 
in te re s t
R u n n in g  C o s ts  o f  C e n tra l  



















To ta l C o s ts  o f  C e n tra l  
S ta t io n  and T ra n s ­
m is s io n : 8 034 8 177 8 316 8 469 9 372 10 012 10 189 10 361 11 727
C a p i ta l  C o s ts  o f Loca l 
G en e ra t io n
Loan R e p a y m e n ts  to  m e e t  
C a p i ta l  C o s t  at 10% 
in te re s t
R u n n in g  C o s ts  o f  Loca l 
G en e ra t ion
To ta l C o s ts  o f Loca l 





























7 411 7 849 8 774 8 988 9 230 10 085 10 623 10 821 11 787
I
A d d i t io n a l  C o s t  o f Loca l 
G en e ra t io n
C u m u la t iv e  A d d i t io n a l  Cost 
o f  Loca l G en e ra t ion
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In s h o r t ,  the d i f fe re n c e  be tw een  the c o s ts  for the tw o  s c h e m e s ,  u n l ik e  the 
p re v io u s  e x a m p le s ,  is  w e l l  w i t h in  the  m a rg in  o f e rro r o f the  e s t im a te s .
A t  th is  p o in t  o the r a rg u m e n ts  fa v o u r in g  one s c h e m e  or ano the r c a m e  
in to  p a r t ic u la r  p ro m in e n c e .
A lth o u g h  the  c e n t ra l  s c h e m e  appears  to be cheaper o v e r a l l ,  the  c a p ­
i ta l  re q u ired  for th is  s c h e m e  is  m u ch  la rg e r ,  P52 m i l l i o n  co m p a re d  
w i th  P 39  m i l l i o n .  W i l l  i t  be p o s s ib le  to  ra is e  the a d d i t io n a l  P13 
m i l l i o n  for the c e n tra l  s ch e m e ?  I f  so w i l l  th is  in v o lv e  ta k in g  m oney  
f ro m  other im p o r ta n t  d e v e lo p m e n t  p ro je c ts  in B o tsw a n a?
On the o the r hand the c e n t ra l  s c h e m e  w o u ld  e s ta b l is h  a pow er n e t ­
w o rk  e x te n d in g  f ro m  D u kw e  in the north  to  Loba tse  in  the s o u th .  Any  
new  m a jo r  power d e m an d s  w h ic h  em e rg ed  in the fu tu re  th roug ho u t 
eas te rn  B o ts w a n a  c o u ld  be s im p ly  l in k e d  up w i th  th is  n e tw o rk .®  New 
m in e s  m ig h t  a ls o  be d e ve lo p e d  in the  nex t  ten years  in s t i l l  unknow n  
lo c a t io n s .  If the  b a s ic  power n e tw o rk  a lre a d y  e x is te d  i t  w o u ld  be 
m u ch  e a s ie r  to  s u p p ly  power to the se  m in e s  than  i f  a c o m p le te ly  new  
power s ta t io n  had to be b u i l t  fo r  each  m in e .
If c o n s id e ra b le  in f la t io n  is  a n t ic ip a te d  in the  fu tu re  then  the s c h e m e  
w i th  the h ig he r  c a p i ta l  c o s t ,  tha t  is  the  c e n tra l  s c h e m e ,  w o u ld  p ro b ­
a b ly  o v e ra l l  w o rk  out le ss  e x p e n s iv e  than the  o ther s c h e m e .
S o  the  a rg u m e n t w en t b a ckw a rd s  and fo rw a rd .  Let us see  w ha t 
a c tu a l ly happened . F i r s t l y ,  i t  is  n ec e s s a ry  to go b ack  to  Tab le  5 and n o t ic e  
tha t  a l th o u g h  the  e s t im a te s  w ere  done in  1974 the  Tab le  o n ly  s ta r ts  in 
1979. That is  because  at le a s t  f i v e  years  w o u ld  have  been re q u ired  to 
d e s ig n  and b u i ld  e i th e r  o f the  tw o  a l t e r n a t iv e s .  P ow er s y s te m s  have  to 
be p lanned  a long w ay  ahead . If a c e n t ra l  s y s te m  w ere  to  be ready by 
1979 a s ta r t  had to  be m ad e  im m e d ia te l y .  B u t i t  w i l l  be re c a l le d  tha t  the 
e s t im a te s  a s s u m e d  in c re a s in g  dem and  at G aborone , S e le b i - P h ik w e  and 
Orapa and a c o m p le te ly  new  d em an d  a t D u k w e .  H ow ever the  m in e  at 
S e le b i - P h ik w e  w as  s t i l l  not sure  tha t  i t  w o u ld  re q u ire  a d d i t io n a l  p ow er.  
The a b a t to ir  and soda  re f in e ry  p roposed fo r D ukw e  w ere  s t i l l  be ing  d i s ­
c u s s e d ;  there  w ere  no f i r m  p ro p o s a ls .  I f  the B P C  w ere  to  p roceed w i th  
b u i ld in g  a c e n tra l  s ta t io n  and then these  tw o  e x pe c ted  dem a n d s  were  to
8 .
By " m a jo r  new pow er d e m a n d s "  is  m e a n t  s o m e th in g  l ik e  a new tow n  or 
m in e .  It w o u ld  not be e c o n o m ic  im m e d ia te ly  to  co n n e c t  v i l l a g e s  to 
such  a t r a n s m is s io n  n e tw o rk  as la rge  c o n n e c t in g  t ra n s fo rm e rs  are re ­
q u ire d  w h ic h  c o u ld  c o s t  up to  P500 000 e a c h .
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f a l l  away then  the  c o s ts  o f pow er f ro m  a c e n tra l  g e n e ra t in g  s ta t io n  w o u ld  
b e c o m e  ve ry  m u ch  m o re  e x p e n s iv e .  On the  o the r hand dem and  at G a b ­
orone  w as g ro w in g  in e x o ra b ly  and s o m e  new  power w o u ld  have to  be p ro ­
v id e d  the re  by 1979 a t the  la te s t ;  w h i le  the m a n a g e m e n t of the Orapa 
m in e  w ere  a n x io u s  to  p roceed  w i th  the ir  e x p a n s io n .  In s h o r t ,  the dem an ds  
a t D ukw e  and S e le b i - P h ik w e  w ere  not f i r m  enough for w ork  to  s ta r t  on a 
c e n t ra l  s c h e m e  w h i le  the  d em an d s  a t G aborone and Orapa w o u ld  not b rook 
d e la y .  In fa c t  the  D ukw e  and S e le b i - P h ik w e  dem an d s  have  s t i l l  not 
m a te r ia l is e d  and the p roposa l for c e n tra l  g e n e ra t io n  and t r a n s m is s io n  has 
had to  be pos tponed  p ro b a b ly  u n t i l  the  m id - 1 9 8 0 's .  The m in e  at Orapa 
p roceeded  to  expand  i ts  own power s ta t io n  w h i le  p la n s  w ere  m ade  for e x ­
pan d ing  ye t  a g a in  the  lo ca l power s ta t io n  a t G aborone .
A m o d i f ie d  p roposa l w as  put fo rw a rd  in  1976 and has s in c e  been 
a do p te d .  That is  to  expand  the  power s ta t io n  at S e le b i - P h ik w e , b u i ld  a 
t r a n s m is s io n  l in e  b e tw een  S e le b i - P h ik w e  and Orapa o n ly  and to use  so m e  
o f the  s u rp lu s  power w h ic h  w o u ld  then be a v a i la b le  at S e le b i - P h ik w e  to 
s u p p ly  O rapa . It has been e s t im a te d  tha t  th is  w o u ld  be w o r th w h i le  even 
though  the  Orapa power s ta t io n  w i l l  have  a lre a d y  been e x te n d e d .  The 
p roposa l a ls o  has the  a dva n tage  o f s a v in g  fo re ig n  exchange  as the  power 
for Orapa w i l l  then  be gene ra ted  f ro m  lo c a l ly  p roduced  coa l ra ther than 
im p o r te d  d ie s e l  o i l .
VI Im p o r t in g  Pow er
In 1968 when the d e v e lo p m e n t  o f the  m in e  at S e le b i - P h ik w e  was 
b e in g  f i r s t  s tu d ie d ,  one o f the  o p t io n s  c o n s id e re d  w as to b r in g  the  n e c ­
e s s a ry  power fo r the  tow n  and the m in e  by m eans  o f a t r a n s m is s io n  l in e  
f ro m  S ou th  A f r i c a .  In d e ta i l  the  tw o  a l te r n a t iv e s  c o n s id e re d  w e re :
To b u i ld  a power s ta t io n  at S e le b i - P h ik w e  w h ic h  s u p p l ie d  power to 
the m in e  and to w n .  The power s ta t io n  w o u ld  be f i re d  by coa l f ro m  
the  M o ru p u le  c o a l f i e ld ,  and a s p e c ia l  m in e  for th is  purpose  w o u ld  
be opened th e re .
To b u i ld  a t r a n s m is s io n  l in e  f ro m  the S ou th  A f r ic a n  border to  
S e le b i - P h ik w e  and s im p ly  buy pow er f ro m  S ou th  A f r i c a .  A s m a l l  
power s ta t io n  w o u ld  a ls o  be p ro v id e d  at S e le b i - P h ik w e  s u f f i c ie n t  
to  m e e t  e m e rg e n c y  needs in  the  even t o f the im p o r te d  s u p p ly  fa i I in g .
The c a p i ta l  c o s t  of the  f i r s t  a l te r n a t iv e  w as e s t im a te d  to  be P 19 , 5 m i 11ion. 
The second  al te rn a t iv e  w as  m u c h  cheaper at P 4 ,  1 m i l l i o n .  B u t these  were  
o n ly  the  d i f fe re n c e s  be tw een  the  c a p i ta l  c o s ts  o f the tw o  power f a c i l i t i e s  
t h e m s e lv e s .  In a d d i t io n  the  f i r s t  a l te r n a t iv e  re q u ired  the  c o n s t ru c t io n  of 
r a i l  l in e s  f ro m  S e le b i - P h ik w e  to  S e ru le  and f ro m  P a la p y e  to  M u ru p u le  
n e i th e r  o f w h ic h  w o u ld  have  been b u i l t  o th e rw is e .  It a ls o  req u ire d  a
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la rger d a m  and p ip e l in e  f ro m  S hashe  to  S e le b i - P h ik w e .  T ak ing  a l l  these  
c o s ts  in to  c o n s id e ra t io n  the f i r s t  a l te r n a t iv e  was e s t im a te d  to  be P18 
m i l l i o n  m o re  e x p e n s iv e  than the  s e c o n d .  In a d d i t io n  the ru nn ing  c o s ts  of 
the  f i r s t  a l te r n a t iv e  w ere  e s t im a te d  to  be 62% m o re  e x p e n s iv e .
The f in a n c ia l  a rg u m e n ts  c le a r ly  favou red  the second  a l te r n a t iv e .T h e  
W o r ld  B a n k ,  w h ic h  w as  o r ig in a l ly  app roached  to  f in a n c e  the p ro je c t  w as 
not w i l l i n g  to  f in a n c e  the  m o re  e x p e n s iv e  f i r s t  a l te r n a t iv e .  T h is  is  c o n ­
s is te n t  w i th  the usua l s tand  o f tha t  o rg a n is a t io n  w h ic h  se ts  f in a n c ia l  and 
e c o n o m ic  c o n s id e ra t io n s  above  p o l i t i c a l  o n e s .  The G o ve rn m e n t how ever 
thou gh t tha t  to  im p o r t  pow er f ro m  S ou th  A f r ic a  w o u ld  in c re ase  B o ts w a n a 's  
dependence  on tha t  c o u n t r y .  The p o l i t i c a l  c o s t  o f t h i s ,  in the  v ie w  o f  the  
G o v e rn m e n t,  o u tw e ig h e d  the a d d i t io n a l  f in a n c ia l  c o s t  o f g e n e ra t in g  power 
in  B o ts w a n a .  In the  end the C a n ad ia n  g o v e rn m e n t  c a m e  fo rw a rd  w i th  an 
o f fe r  to  f in a n c e  the  f i r s t  a l te r n a t iv e  and so th is  w as  the  co u rse  a do p te d .
H ow ever the re  w as ano ther n o n - p o l i t i c a l  a rg u m e n t  a ls o  fa v o u r in g  
the f i r s t  a l te r n a t iv e  o f b u i ld in g  a power s ta t io n  in  B o ts w a n a .  E s s e n t ia l l y ,  
th is  is the a rg u m e n t tha t  the p ro je c t  w o u ld  lead to se cond ary  b e n e f i ts  
w i t h in  the  c o u n t ry .  S o m e  o f these  a re :
The b u i ld in g  of a power s ta t io n  a t S e le b i - P h ik w e  w o u ld  be an i m ­
p o r tan t  s te p  in  d e v e lo p in g  lo ca l s k i l l s  in the  o p e ra t io n  o f power 
s y s te m s .  T h is  w i l l  be a s lo w  b e n e f i t  to  m a te r ia l i s e .  The power 
s ta t io n  had to  be m anned  a lm o s t  e n t i r e ly  by e x p a t r ia te s  w hen it 
opened as the re  w ere  fe w  i f  any s k i l l e d  B a ts w a n a  in th is  s e c to r .  
T ra in in g  and lo c a l is a t io n  has s ta r te d  bu t w i l l  p roceed s lo w ly .
A c oa l m in e  w o u ld  be opened in  B o ts w a n a .  T h is  w o u ld  p ro v id e  s o m e  
e m p lo y m e n t ,  m e e t  the lo ca l d em and  fo r coa l and perhaps expo r t  
s o m e  as w e l l .  The coa l m in e  a c tu a l ly  e m p lo y s  about 100 p eo p le ,  
m o s t  o f w h o m  are c i t i z e n s .  It does now  s u p p ly  m o s t  o f the loca l 
m a rk e t  for coa l in c lu d in g  tha t  o f  the B P C  in  G aborone . H ow ever it  
has never e xpo r te d  any coa l and w i th o u t  s u b s ta n t ia l  a d d i t io n a l  i n ­
v e s tm e n t  the  m in e  has ve ry  l i t t l e  spare  c a p a c i ty  for e x p o r t in g .
The ra i l  spur f r o m S e r u le  to  S e le b i - P h ik w e ,  w h ic h  w ere  ju s t i f i e d  in 
order to  t ra n s p o r t  coa l to  S e le b i - P h ik w e  c o u ld  a ls o  be used  for the 
t ra n sp o r t  of o the r g o o d s .  It does in  fa c t  do s o .
VII R ura l E le c t r i f i c a t i o n
S o  far the B o ts w a n a  Pow er C o rp o ra t io n  m a in ly  ope ra tes  in the tow ns  
w here  la rge  id e n t i f ie d  d em an d s  for e le c t r i c i t y  e x i s t .  B u t the g o v e rn m e n t 
w as  a n x io u s  to e x te n d  the  a v a i l a b i l i t y  o f power to  the ru ra l a re a s ,  s ta r t in g  
e s p e c ia l ly  w i th  the  m a jo r  v i l l a g e s .  It  w as  know n tha t  so m e  d em an d  a l ­
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ready  e x is te d  in  these  v i l l a g e s  because  the re  w ere  a num be r o f lo ca l g e n e r­
a to rs  ope ra ted  by the  s c h o o ls ,  h o s p i t a ls ,  ga rages  and so on in  the  v i l l a g e s .  
H o w e v e r ,  o n ly  th ree  v i l l a g e s ,  M a u n ,  M a h a la p y e  and P a la p y e  had p u b l ic ly  
a v a i la b le  s u p p l ie s  and the  a m o u n t  o f power a v a i la b le  w as a c tu a l ly  ve ry  
l im i t e d .
The g o v e rn m e n t  w is h e d  to  encou rage  ru ra l d e v e lo p m e n t  and to s lo w  
dow n the  d r i f t  o f  p o p u la t io n  to  the  to w n s .  B u t  p eo p le  w o u ld  not s tay  in  the 
m a jo r  v i l l a g e s  u n le s s  the re  w as  e m p lo y m e n t  for th e m  th e re .  T h is  in  turn  
m e a n t  th a t  in d u s t ry  had to  be a t t ra c te d  to ,  or d e v e lo p  in ,  the  m a jo r  v i l l a g e s .  
B u t  m o d ern  in d u s t ry  depends on p ow e r.
S o  s tu d ie s  w ere  c o m m is s io n e d  to  e x a m in e  the  b e s t  w ays  o f m a k in g  
pow er a v a i la b le  in a l l  the  m a jo r  v i l l a g e s  in  B o ts w a n a .  In s o m e  ca se s  the 
c h o ic e s  w e re  s im p le .  The v i I la g e s  o f M o c h u d i , M o le p o lo le ,  K a n y e ,  R a m -  
o ts w a ,  T lo kw e n g  w ere  a l l  c lo s e  enough to  G aborone to  m a ke  i t  e c o n o m ic  to  
b u i ld  t r a n s m is s io n  l in e s  f ro m  G aborone . S im i l a r l y  Tono ta  and S hashe  co u ld  
be e a s i l y  s u p p l ie d  f ro m  the S e le b i - P h ik w e  pow er s ta t io n .  M a u n  was so 
is o la te d  th a t  i t  had to  have  a s m a l l  power s ta t io n  o f i t s  o w n , indeed  one a l ­
ready  e x is te d  bu t re q u ire d  e x p a n d in g .  The th ree  c e n tra l  v i l l a g e s  o f P a la p y e ,  
S e row e  and M a h a la p y e  w ere  m o re  p r o b le m a t ic .  They w ere  too  fa ra w a y  f ro m  
S e le b i - P h ik w e  and the  dem and  w as too  s m a l l  for a t r a n s m is s io n  l in e  to be 
e c o n o m ic a l ly  j u s t i f i e d ,  so  a lo ca l power s ta t io n  se em ed  to  be re q u ire d .  
B u t  i f ,  as s e e m s  l i k e l y ,  a t r a n s m is s io n  l in e  is  in  the  fu tu re  b u i l t  f ro m  
S e le b i - P h ik w e  to  O rapa th is  c o u ld  pass  th rough  these  v i l la g e s  and s u p p ly  
th e m  d i r e c t l y ,  though  the re  w o u ld  s t i l l  be c o n s id e ra b le  c o s ts  in v o lv e d  in  
" ta p p in g "  the  t r a n s m is s io n  l in e  for these  v i l l a g e s .
A d i f f i c u l t y  was tha t  in  a l l  v i l l a g e s  even  the  c h e a p es t w ay  o f s u p p ly in g  
pow er w as  e s t im a te d  to  be m u ch  m o re  e x p e n s iv e  than the  c o s t  o f power in 
the  to w n s .  E ve n  w here  power w as  to  be t r a n s m i t te d  f ro m  Gaborone the  c a p ­
i ta l  c o s ts  o f  the  t r a n s m is s io n  l in e  had to  be m e t  as w e l l  as tha t o f e s ta b ­
l is h in g  a s m a l l  B P C  o f f ic e  in  the  v i l l a g e s  c o n ce rn e d .  Here  are the  e s t i ­
m a te s  fo r the  c o s t  o f pow er in  each  o f the  v i l l a g e s  in  1973 toge the r w i th  the  
c o s t  then  in  G aborone :
Thebe per u n i t
M a u n
M a h a la p y e
P a la p y e
S erow e
K anye
M o le p o lo le
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If  the  B P C  had gone ahead at tha t t im e  and p ro v ide d  pow er to  a l l  o f 
these  v i l l a g e s ,  and i f  i t  w ere  to  f o l lo w  i t s  lega l re q u ire m e n t  to  cove r c o s ts  
then i t  w o u ld  have  had to  have  done one o f tw o  th in g s :
E i th e r  i t  w o u ld  have  had to  have  charged  the v i l l a g e s  the  ta r i f f s  
show n a b o v e .
Or i t  c o u ld  have charged  a low er t a r i f f  in  the  v i l l a g e s  than  those  
above  bu t a t the  s a m e  t im e  in c re a s e d  the  t a r i f f  in the  tow ns  so tha t 
the urban  c o n s u m e rs  s u b s id is e d  the  v i l l a g e  c o n s u m e rs .
E i th e r  o f these  c o u rs e s  o f a c t io n  c o u ld  b e  e xp e c te d  to  have p o l i t i c a l  
re p e rc u s s io n s ,  so  the  is s u e  w as  re fe rred  to  G o ve rn m e n t for i t s  c o n s id e r ­
a t io n .  In the  m e a n t im e  i t  w as not p o s s ib le  to  s ta r t  w o rk  on the  ru ra l 
e le c t r i f i c a t io n  s c h e m e  as i t  w as e x p e c te d  tha t  the  d em and  for e le c t r i c i t y  
in  the  v i l l a g e s  w o u ld  depend on the  le ve l o f t a r i f f  w h ic h  w o u ld  be in t r o ­
d u c e d .  And the d e ta i le d  d e s ig n  o f the  s c h e m e s  in turn  depended on the  
e x p e c te d  d e m a n d .  For e x a m p le ,  in  the case  o f  the  v i l l a g e  o f S e row e  the  
i n i t i a l  dem and  w as e xp e c te d  to  be 100 000 w a t ts  i f  the  c o s t  c o v e r in g  ta r ­
i f f  w ere  to  be in t ro d u c e d  bu t 415 000 w a t ts  i f  the  s a m e  t a r i f f  as a p p l ie d  in 
Gaborone w ere  to  be in t ro d u c e d .  ( I t  is  in te re s t in g  to  c o m p a re  these  m a x ­
im u m  d em ands  w i th  those  in  Tab le  3 to  see how  s m a l l  the  ru ra l loads are 
e x pe c ted  to  be even  in  a la rge  v i l l a g e ) .
A s  we have  seen one of the  G o v e rn m e n t 's  m a in  o b je c t iv e s  w as  to 
p ro m o te  rura l d e v e lo p m e n t  by e nco u ra g in g  in d u s t r ie s  to  se t  up in the  m a jo r  
v i l l a g e s .  On the  w h o le  m o d ern  in d u s t ry  is  re lu c ta n t  enough as i t  is  to  
m o v e  to  t r a d i t io n a l  v i l l a g e s  w h ic h  do not o f fe r  the  sa m e  f a c i l i t i e s  as the  
to w n s .  I f  now  pow er w as to  be m o re  e x p e n s iv e  in  the v i l l a g e s  than in  the  
tow ns  w o u ld  not in d u s t ry  be even  less  in c l in e d  to  m o v e  the re?  That w as  
one c o n s id e ra t io n  b e fo re  the  G o v e rn m e n t .  A no th e r  w as  a s im p le  a rg u m e n t  
o f e q u i t y .  W hy sh o u ld  p eo p le  pay m o re  for e le c t r i c i t y  ju s t  b ecau se  they  
happen to  l iv e  in  v i l l a g e s  ra the r than in tow ns?  T h is  a rg u m e n t  w as  p a r ­
t ic u la r  I y s trong  in  the  case  o f the  v i l l a g e s  o fM o c h u d i ,  M o le p o lo le ,  K a n ye ,  
R a m o ts w a  and T lo kw e ng  w h ic h  w ere  to be co n n e c te d  to  the  Gaborone 
pow er s ta t io n .  A f te r  a l l  the  tow n  of Loba tse  w as a ls o  co n n e c te d  to  th is  
pow er s ta t io n  bu t the  c o n s u m e rs  in  Loba tse  w ere  not re q u ired  to pay m o re  
than  those  in  G aborone .
In the  end a ra the r c o m p l ica te d  a r ra n g e m e n t was  w orked  out w he reby  
the G ove rn m e n t w o u ld  p ro v id e  a s u b s id y  so  th a t  the  ru ra l c o n s u m e rs  w o u ld  
o n ly  have  to  pay the  s a m e  t a r i f f  as the  tow n  c o n s u m e rs .  The d e ta i ls  of 
the  a rra n g e m e n t are not im p o r ta n t .  The m a in  reason  i t  is  c o m p l ic a te d  is  
tha t the  G o ve rn m e n t  w as  a n x io u s  tha t  any s u b s id y  sh o u ld  go s p e c i f i c a l l y  
to  the ru ra l c o n s u m e rs .  The p r in c ip le  th a t  urban c o n s u m e rs  s h o u ld  pay 
the  fu l l  u n s u b s id is e d  c o s t  for e le c t r i c i t y ,  w h ic h  as we have  seen w as one 
of the m a in  reasons  for e s ta b l is h in g  a p a ra s ta ta l  c o rp o ra t io n ,  w as not 
c h an g ed .
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VIM S u b s id ie s
One o f  the  m o s t  s t r i k in g  th in g s  about the  d e v e lo p m e n t  o f the power 
s e c to r ,  and a th e m e  w h ic h  runs th rough  th is  ca se  s tu d y ,  is  how  ve ry  d i f f i ­
c u l t  and e x p e n s iv e  i t  is  to  ge t the  se c to r  s ta r te d .  P ro du c in g  s m a l l  
a m o u n ts  o f pow er in is o la te d  power s ta t io n s  in v a r io u s  pa rts  o f t h e  co u n try  
is  e x p e n s iv e .  In a d d i t io n  there  is  the  c o n s ta n t  p ro b le m  of in s ta l l in g  e x ­
t ra  c a p a c i ty  in  ve ry  s m a l l  u n i ts  in  each  o f the se  s ta t io n s  as the dem and  
b u i ld s  u p .  O n ly  when the  n a t io n a l  dem and  has reached such  a leve l tha t  
la rge  m o d e rn  power s ta t io n s  and a t r a n s m is s io n  ne tw o rk  is  ju s t i f i e d  w i l l  
the  rea l c o s t  o f p ro d u c in g  power beg in  to d e c l in e  and w i l l  i t  beco m e  
p o s s ib le  to  p ro v id e  pow er to  la rge  new  c o n s u m e rs  w i th o u t  a lw a y s  hav ing  
to  u n d e r take  new  in v e s tm e n t .  Is the re  a shor t  cu t  to  th is  s i tu a t io n ?  It 
can  be argued th a t  i f  the  g o v e rn m e n t  w ere  w i l l i n g  to  s u b s id is e  the  c o s t  o f 
pow er for a decade  or so  then  the  dem and  w o u ld  b u i ld u p  m ore  ra p id ly  and 
in v e s tm e n t  in  b ig  in te rc o n n e c te d  power s ta t io n s  co u ld  be m ade  m ore  
q u i c k l y .  S uch  a s t ra te g y  m ig h t  w o rk  bu t at so m e  c o n s id e ra b le  c o s t .  The 
c u r re n t  revenue  o f the  S o u th e rn  D iv i s io n  o f the  B P C  is  about P 3 , 6 m i l l i o n  
a y e a r .  In order for u n i t  c o s ts  o f p ro du c in g  e le c t r i c i t y  in  B o ts w a n a  to  fa l l  
by a h a l f ,  d e m a n d  w o u ld  have  to  in c re a s e  ten  fo ld .  S uppose  the  G ove rn ­
m e n t  d e c id e d  to  encou rage  th is  g row th  o f d em an d  by h a lv in g  p r ic e s  now  
by m e a n s  o f a s u b s id y ,  how  long w o u ld  i t  ta ke  be fo re  dem and  in fa c t  in ­
c re a se d  by a fa c to r  of ten  and the s u b s id y  c o u ld  be phased out?  P ro b a b ly  
m o re  than  a decade  and m o re  l i k e ly  nearer to tw e n ty  y e a rs .  H ow  m u ch  
s u b s id y  w o u ld  have  to  be pa id  out over tha t  pe r iod  g iv e n  tha t  the  cu rren t  
revenue  o f  the  B P C  S o u th e rn  D iv i s io n  is  abou t P 3 ,6  m i l l i o n  a year?  The 
a m o u n t  o f s u b s id y  w o u ld  a lm o s t  c e r ta in ly  in c re a se  be fo re  i t  f e l l .  C ou ld  
the  B P C  ra is e  the  in v e s tm e n t  c a p i ta l  for an a c c e le ra te d  in v e s tm e n t  in  a 
c e n t ra l  pow er s ta t io n  and t r a n s m is s io n  l in e s ?  R e m e m b e r ,  re fe r r in g  back  
to  Tab le  5 tha t  the c a p i ta l  c o s t  o f th is  s c h e m e  w as e s t im a te d  at P52 
m i l l i o n  in  1974 -  even  m o re  to d a y .  Or is  i t  m o re  l i k e ly  tha t the m oney  
c o u ld  not be ra is e d  and the  p ro g ra m m e  c o u ld  no t be a c c e le ra te d  and tha t 
s o m e  o f  the  e x tra  d em an d  c re a te d  th rough  s u b s id y  w o u ld  be u n s a t is f ie d  -  
th a t  is  the re  w o u ld  be fre qu e n t b la c k  o u ts?  C o u ld  and indeed shou ld  the 
G ov e rn m e n t p ro v id e  such  a s u b s id y ,  e s p e c ia l ly  when i ts  p ro c la im e d  
p r io r i t y  is  ru ra l d e v e lo p m e n t?
A no th e r  a rg u m e n t  is  put fo rw a rd  for s u b s id is in g  the c o s t  of pow er, 
no t th is  t im e  in  g e n e ra l ,  bu t o n ly  to  in d u s t r ia l  u s e rs .  It is  s a id  tha t  i f  
t a r i f f s  for e le c t r i c i t y  w ere  to  be reduced  to  in d u s t r ia l  co n s u m e rs  then 
m o re  fo re ig n  in v e s to rs  w o u ld  c o m e  and e s ta b l is h  in d u s t r ie s  in  B o ts w a n a .  
I t  is  ve ry  hard  to  a r r iv e  at a d e f in i t e  c o n c lu s io n  on th is  m a t te r .  W hat are 
the  re asons  th a t  d is c o u ra g e  in d u s t r ia l i s t s  f ro m  c o m in g  to  B o tsw a n a?  Is 
i t  ju s t  e x p e n s iv e  e le c t r i c i t y  or is  i t  a c o m b in a t io n  of fa c to rs ,  in c lu d in g  
a sh o r tage  o f  s k i l l e d  la b ou r ,  a sh o r tag e  o f h o u s in g ,  im m ig r a t io n ,  labour 
and fo re ig n  excha nge  re g u la t io n s  and a s m a l l  m a rk e t  w i t h in  B o tsw a n a?
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W o u ld  s u b s id is in g  e le c t r i c i t y  m a ke  such  a d i f fe re n c e ?  Or do a w h o le  range 
of th in g s  need to  be done in  order to  encou rage  m o re  fo re ig n  in v e s tm e n t?  
How m u ch  fo re ig n  in v e s tm e n t  is  d e s i ra b le  a nyw ay?  And  o f co u rse  a g a in s t  
the  p o s s ib le  a dva n ta g es  o f  enco u ra g in g  m o re  in d u s t ry  by e le c t r i c i t y  s u b s i ­
d ie s  has to  be se t  the a c tu a l c o s t  to  the G ove rn m e n t o f p ro v id in g  the s u b s i ­
d y .  The c o s t  o f g e n e ra t in g  power is  g o in g  to  re m a in  m u ch  the  sa m e  w he the r 
i t  is  s u b s id is e d  or n o t .  E i th e r  the  c o n s u m e r  pays i t  a l l  or the  g o v e rn m e n t 
pays s o m e .  So far the G o ve rn m e n t has c o m e  out o f th is  a rg u m e n t  on the 
s id e  tha t  s u b s id is in g  e le c t r i c i t y  t a r i f f s  for in d u s t r ia l  c o n s u m e rs  w o u ld  not 
encou rage  m u c h ,  i f  a n y ,  m o re  in d u s t ry  to  e s ta b l is h  i t s e l f .
W ha t f re q u e n t ly  happens w i th  the  runn ing  of p a ra s ta ta ls ,  and the B P C  
is  no e x c e p t io n ,  is  tha t  the g o v e rn m e n t  i n i t i a l l y  d e c id e s  tha t  the  p a ra s ta ta l  
s h o u ld  be c o s t  c o v e r in g  and not s u b s id is e d  but then la te r  beg in s  to  lose  the 
courage  o f i ts  c o n v ic t io n s .  It is  o f te n  ve ry  d i f f i c u l t  to see p re c is e ly  how 
th is  happens . B oa rd  m e m b e rs  are torn  b e tw een  on the one hand , th e i r  lega l 
r e s p o n s ib i l i t y  as B oard  m e m b e rs  to  see th a t  the C o rp o ra t io n  co ve rs  i t s  
c o s ts ,  and on the  o ther hand th e ir  k n o w le d g e  th a t  the  g o v e rn m e n t ,  and e s ­
p e c ia l l y  the  p o l i t i c ia n s ,  w i l l  be d is p le a s e d  about any p roposa l to  ra is e  the 
le ve l o f t a r i f f s  in order to m e e t  th is  r e s p o n s ib i l i t y .  So the  C o rp o ra t io n  
b eg in s  to  ge t in to  a d e f i c i t  and th is  d e f i c i t  g e ts  larger and la rger w h i le ,  
f i r s t l y  the B o a rd ,  and la te r  the  G o v e rn m e n t ,  s c re w s  up the courage  to  r ig h t  
the  s i t u a t io n .  T h is  has happened w i th  the S ou th e rn  D iv i s io n  o f the  B P C .  
A p roposa l for a 20% t a r i f f  in c re a se  r ig h t  at i ts  ve ry  in c e p t io n  when i t  took  
over f ro m  the fo rm e r  Gaborone W ater and E le c t r i c i t y  U n i t  w as  re fuse d  by 
the  G ove rn m e n t for 20 m o n th s .  T h is  D iv i s io n  m ade  a d e f i c i t  in  the  f i r s t  
year of i ts  o p e ra t io n  and s in c e  then the  d e f i c i t  has s te a d i ly  in c re ase d  year 
by y e a r .  The annua l d e f i c i t s  w ere  in tho u san d s  o f P u la :
1 97 1 /72  1 97 2 /7 3  1 9 7 3 /7 4  1 9 7 4 /7 5  1 975 /76
41 59 82 330 600
Of cou rse  i t  w o u ld  be wrong  to  in fe r tha t  the  s iz e  o f these  d e f i c i t s  were  
s im p ly  the  re s u l t  o f d e la y s  in  in c re a s in g  t a r i f f s .  T h is  w as  ju s t  one fa c to r .  
O the rs  were  the  s e r ie s  o f m a jo r  b re akd o w ns  in the  power s ta t io n ,  s o m e  
w h ic h  m ig h t  have been a v o id e d ,  and the  c o n s id e ra b le  in c re a s e ,  in  o i l  p r ic e s  
p a r t i c u la r l y ,  and in f la t io n  g e n e ra l ly ,  f ro m  the end o f 1973.
B y  the  end o f 1 975 /76  the  a c c u m u la te d  d e f i c i t  p la ce d  the  S ou the rn  
D iv i s io n  in a ve ry  s e r io u s  s i tu a t io n  in d ee d , as w i l l  be seen f ro m  the B a l ­
ance shee t for 31s t  M a rc h ,  1976 rep roduced  at Tab le  6 .  A t  th is  p o in t  in 
t im e  a rea l c r i s i s  had deve lo p ed  w h ic h  n e c e s s i ta te d  g o v e rn m e n t  in te r v e n t io n .  
In the end the g o v e rn m e n t  agreed to  a fu r the r  30% in c re ase  in the  t a r i f f s ,  
but o n ly  a f te r  c o n s id e ra b le  p o l i t i c a l  h e s i ta t io n .
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T A B L E  6 :  B P C  S O U T H E R N  D IV IS IO N
B A L A N C E  S H E E T  AT 3 1 . 3 . 7 6 .
P m i l  I ions
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IX  S u m m a ry
The p ro v is io n  o f power is  such  an im p o r ta n t  in g re d ie n t  in d e v e lo p m e n t  
tha t  g o v e rn m e n ts  in v a r ia b ly  take  g rea t in te re s t  in th is  s e c to r .  The m o s t  
c o m m o n  in s t i t u t io n a l  a r ra n g e m e n t is  to  se t  up a p a ra s ta ta l  c o rp o ra t io n  to 
g ene ra te  and d is t r ib u te  p ow er.  T h is  a rra n g e m e n t has c o n s id e ra b le  a d v a n ­
ta g e s ,  e s p e c ia l ly  as i t  p e r m i t s  a c o m m e r c ia l  approach  to  be a d o p te d .  B u t  
the  a r ra n ge m e n t has so m e  d is a d v a n ta g e s ,  and power s u p p ly  w i l l  a lw a y s  be 
to  s o m e  degree a p o l i t i c a l  m a t te r .
Great e c o n o m ie s  of s c a le  are e x p e r ie n c e d  in  power g e n e ra t io n  and 
t r a n s m is s io n .  B u t pow er d em and  in B o ts w a n a  is  s t i l l  so  s m a l l  tha t  these  
p o te n t ia l  e c o n o m ie s  are as ye t  s c a rc e ly  re a l is e d .  A s  a re s u l t  pow er re m a in s  
e x p e n s iv e  in  B o ts w a n a .  In the  m e a n t im e  the  h ig h  ra tes  o f g ro w th  o f dem and  
fo r  pow er,  the  appearance  o f new  d em a n d s  in  new p la c e s ,  and the  long t im e  
i t  ta ke s  to  open new power s ta t io n s  a l l  g iv e  r is e  to  c o n s id e ra b le  p la n n in g  
and m a n a g e m e n t p ro b le m s .  The need for a r e l ia b le  s ta f f ,  f u l l y  m anned  at 
a l l  t im e s  and w i l l i n g  to  w o rk  s h i f t s ,  has a ls o  caused  p ro b le m s  in  recen t 
y e a rs .
A t the m o m e n t  power is  m o s t ly  p ro v id e d  in the  tow ns  in  B o ts w a n a .  
B u t i f  ru ra l d e v e lo p m e n t  is  to  be a c h ie v e d  and urban m ig ra t io n  s lo w e d  power 
has to  be p ro v id e d  in  the v i l l a g e s  a ls o .  O ften  th is  in v o lv e s  s u b s id is in g  the 
c o s t  o f power p ro v id e d  in  the  rura l a re a s .  M o re  g e n e ra l ly  s u b s id is in g  the 
c o s t  of power to  in d u s t ry  m ig h t  encou rage  fa s te r  in d u s t r ia l  g ro w th  bu t o n ly  
i f  there  are not o the r m o re  s e r io u s  im p e d im e n ts  to  in d u s t r ia l  d e v e lo p m e n t .
F in a l l y ,  B o ts w a n a  can look  fo rw a rd  to  the day when the c o u n t ry  is 
se rved  by power t r a n s m is s io n  n e tw o rk s .  B u t th is  is  s t i l l  l i k e ly  to  be a 
decade  a w a y .  U n t i l  then  the re  is  l i t t l e  p ro s p e c t  for s ig n i f i c a n t  re d u c t io n s  
in the rea l c o s t  o f pow er.
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Q u e s t io n s  for D is c u s s io n
1. M o s t  p a ra s ta ta l  c o rp o ra t io n s  are run by a Board  appo in ted  by and 
a n s w e ra b le  to  a M in is t e r .  W hat o ther w ays  co u ld  they  be run? 
W o u ld  they  be m o re  l i k e ly  to  a c h ie v e  the  p a r a s ta ta l ' s  o b je c t iv e s ?
2 .  S uppose  tha t  when the c a lc u la t io n s  b eh ind  Tab le  1 were  be ing  
done in 1969 i t  w as p o s s ib le  to  know  tha t o i l  p r ic e s  w o u ld  in ­
c re a se  f ro m  1974 by 25% re la t iv e  to  o ther p r ic e s ,  w ha t d e c is io n  
w o u ld  then  have  been taken  -  to  in s ta l l  d ie s e l  or s te a m  p lan t?
3 . We have  seen tha t  the ac tu a l c o s ts  in cu rred  in runn ing  the  power 
s ta t io n  w ere  q u i te  d i f fe re n t  f ro m  those  e s t im a te d  in Tab le  1. 
D oes th is  m ean  tha t  the  so r t  o f e x e rc is e  unde rtaken  in tha t Tab le  
is  c o m p le te  nonsense?
4 .  W hy is  power e x p e n s iv e  in B o tsw a n a?  W hat co u ld  be done to 
reduce  the  c o s t  of power here?
5. In re ce n t years  the  ra te  o f in f la t io n  has been m uch  h ig he r  than 
ever be fo re  -  w hy does th is  m a ke  runn ing  a p a ras ta ta l  l ik e  the 
B P C  m ore  d i f f i c u l t ?
6 .  There is  fre q u e n t c r i t i c i s m  o f the s a la r ie s  w h ic h  p a ra s ta ta ls  pay 
to  e x p a t r ia te s .  D is c u s s  the  advan tages  and d is a d v a n ta g e s  of 
s t r ic te r  c o n t ro ls  on these  s a la r ie s  e . g .  l im i t i n g  in d u c e m e n t 
a l lo w a n c e s  to  10% of the  loca l s a la ry .
7 .  W hat have  been the  m a jo r  headaches for the B P C  m a n a g e m e n t 
s in c e  i t  w as e s ta b l is h e d ?
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